Fetal growth and development: roles of fatty acid transport proteins and nuclear transcription factors in human placenta.
In the feto-placental unit, preferential transport of maternal plasma arachidonic acid (20:4n-6) and docosahexaenoic acid (22:5n-3) across the placenta is of critical importance for fetal growth and development. More than 90 per cent of the fat deposition in the fetus occurs in the last 10 weeks of pregnancy. All of the n -3 and n -6 fatty acid structures acquired by the fetus have to cross the placenta and fetal blood are enriched in long chain polyunsaturated fatty acids (LCPUFA) relative to the maternal supply. Fatty acids cross the placental microvillous and basal membranes by simple diffusion and via the action of membrane bound (FAT, FATP and p-FABPpm) and cytoplasmic fatty acid-binding proteins (FABPs). The direction and magnitude of fatty acid flux is mainly dictated by the relative abundance of available binding sites. The existence of a fatty-acid-transport system comprising multiple binding proteins in human placenta may be essential to facilitate the preferential transport of maternal plasma fatty acids in order to meet the requirements of the growing fetus. The critical importance of long-chain fatty acids in cellular homeostasis demands an efficient uptake system for these fatty acids and their metabolism in tissues. In fact, involvement of several nuclear transcription factors (PPARgamma, LXR, RXR, and SREBP-1) is critical in the expression of genes responsible for fatty acids uptake, placental trophoblast differentiation and hCG production. These indicate that these receptors are potential regulators of placental lipid transfer and homeostasis. This review discusses importance of nuclear receptors and fatty acid binding/transport proteins in placental fatty acid uptake, transport and metabolism.